Aims-To evaluate the prevalence of lymphoid follicles and aggregates in the antral and body mucosa in Helicobacter pylori gastritis and to assess if there were correlations with ulcers in the duodenum, pylorus, or stomach, and with chronic antral erosions. Methods-Patients (n = 2692) with histologically confirmed H pyloni antral gastritis were investigated. These comprised five groups: those with duodenal ulcers; those with pyloric ulcers; those with gastric ulcers; those with chronic erosions; and those with no associated lesions. In 1446 cases at least two additional biopsy specimens from the oxyntic mucosa were available. Results-Lymphoid follicles and aggregates were found in 53-8% of cases in the antral mucosa compared with 14-8% in the oxyntic mucosa (p < 0.001). The various diseases showed significant differences in terms of the prevalence of follicles and aggregates: The highest numbers in the antral mucosa as well as the lowest in the oxyntic mucosa were found in patients with duodenal ulcers (60.5% and 9'2%, respectively). The highest numbers of follicles and aggregates in the oxyntic mucosa occurred in patients with gastric ulcers. Conclusions-The detection of lymphoid follicles and aggregates in oxyntic mucosa and the higher prevalence in antral mucosa fits well with the distribution of primary gastric lymphomas. This adds further weight to the notion that the development of follicles and aggregates, triggered by H pylon, might be an early precursor to gastric lymphoma. The differences between the groups investigated might be due to different strains of H pylori or differences in the respective sizes ofantral and oxyntic mucosa.
The normal gastric mucosa contains very few T cells and almost no B cells in the lamina propria.1 In the most common type of gastritis-that induced by Helicobacter pyloncolonisation of the gastric mucosa by Hpylori is followed by both a local and systemic immune response.2 5 Lymphoid follicles and lymphoid aggregates are repeatedly detected at the base of the antral mucosa in cases of H pylon gastritis. They have not been found, however, in chemically induced gastritis or in normal antral mucosa.36' No data are available regarding the prevalence of lymphoid follicles or lymphoid aggregates in the oxyntic mucosa.
Methods
A total of 2692 patients were investigated from whom two or three biopsy specimens from the antrum were available. Additional biopsy specimens from the oxyntic mucosa were available in 1446 of these patients. Further prerequisites for inclusion in the study were histologically confirmed H pylori gastritis of the antral mucosa, no treatment with antibiotics and no medication with nonsteroidal anti-inflammatory drugs (NSAIDs).
Tissue sections were stained with haematoxylin and eosin and Warthin-Starry stains. Lymphoid follicles were diagnosed when an aggregation of lymphoid cells at the base of the mucosa showed a germinal centre, while lymphoid aggregates were defined as accumulations of lymphocytes and plasma cells located at the base of the mucosa without evidence of germinal centres.
The degree and activity of the gastritis, as well as the density of H pylori colonisation were evaluated semiquantitatively in accordance with the Sydney system,8 as described elsewhere.9-11 The infiltration of the gastric mucosa by lymphocytes and plasma cells (degree of gastritis) and polymorphonuclear neutrophils (activity of gastritis) and the density of the H pylori colonisation were graded as follows: 0 = none, 1 = minimal, 2 = low grade, 3 = medium grade, 4 = high grade. A mean gastritis score was obtained by adding together the figures for degree and activity in each case and dividing the result by the number of cases in each group of patients. "Chronic antral erosions" were diagnosed when regenerative changes occurred in the mucosa at the border of an erosive lesion.
The diagnosis of duodenal ulcers was based on endoscopic appearances only, whereas pyloric or gastric ulcers were histologically confirmed. In patients with associated lesions the evaluation of gastritis was cance (p < 0-001). Only minor differences were seen in different age groups (table 2) . The correlations between the detection of lymphoid follicles and lymphoid aggregates and the variables of antral gastritis (degree and activity) and the density of H pylon colonisation were evaluated for the overall group (fig 1) . With an increasing degree of inflammatory infiltration and increasing density of the H pylon colonisation, higher numbers of lymphoid follicles and lymphoid aggregates were found in the antral mucosa. The same held true in the oxyntic mucosa ( fig  2) . The correlations reached significance with respect to numbers of lymphoid follicles and lymphoid aggregates and the degree and activity of gastritis in the antral and oxyntic mucosa (p < 0-001), and with density of H pyloni colonisation (p < 0 05 in the antral mucosa; p < 0T01 in the oxyntic mucosa).
The distribution of lymphoid follicles and lymphoid aggregates in the antral mucosa in the five groups of patients is shown in table 3. About two thirds of the patients with duodenal ulcers had evidence of lymphoid follicles and lymphoid aggregates compared with 348% of cases with chronic erosions. An analysis of the prevalence of lymphoid follicles and lymphoid aggregates in the body mucosa showed a similar picture (table 4) . Lymphoid follicles and lymphoid aggregates were found in about a quarter of the patients with gastric ulcers compared with 9dI% of those with duodenal ulcers. In all groups, with the exception of those with chronic antral erosions, the prevalence of lymphoid aggregates was higher in the antral than in the oxyntic mucosa. Statistical analysis showed that the different distributions in both types of gastric mucosa were significant with an error probability of less than 0-001.
The mean gastritis score showed small increases in cases with lymphoid follicles and lymphoid aggregates in the antral mucosa compared with those without in all groups, with the exception of patients with chronic Our results confirm the reported significant correlations between lymphoid follicles and lymphoid aggregates with degree and activity of antral gastritis and density of H pylori colonisation.36 The same correlations were evident in the body mucosa despite the significantly lower numbers of lymphoid follicles and lymphoid aggregates. A possible explanation for the lower rate of detection of lymphoid follicles and lymphoid aggregates in the oxyntic mucosa might be that in most patients the degree and activity of gastritis is reported to be higher in the antral than in the body mucosa of the same patient." This might be due to a variety of host or H pyloni strain specific factors. The production of hydrochloric acid by the oxyntic mucosa might induce H pyloni to colonise the mucus in a lower density and at a greater distance from the mucosa." Another possibility might be that the ammonia produced by H pylori urease is converted to ammonium chloride hydrochloric acid."2 Both possibilities would imply a lesser toxic or immunogenic impact for H pylon and its by-product products, with an attendant decreased inflammatory response."2 A comparison of the age distribution showed no relevant differences in the body and antral mucosa (table 2) . This militates against the hypothetical pylorocardial expansion of type B gastritis postulated in previous reports.1315 All in all, one might conclude that lymphoid follicles and lymphoid aggregates form part of the spectrum of human H pyloni gastritis, both in the antral and body mucosa as has also been observed in animal experiments. 16 Analysis of the prevalence of lymphoid follicles and lymphoid aggregates with respect to the various associated disorders, such as duodenal, pyloric, and gastric ulcers, showed significant differences (tables 3 and 4). In patients with duodenal ulcers the percentage of cases in which lymphoid follicles and lymphoid aggregates were detected was about seven times as high in the antral than the body mucosa. The gastritis scores (table 5) underline the importance of the inflammatory infiltrates. In the antral mucosa the score was 50% higher than in the body mucosa (6&3 v 4 2). This finding corroborates earlier results of our group.' Assuming that the development of lymphoid aggregates precedes that of lymphoid follicles, the higher percentage of lymphoid aggregates in the oxyntic mucosa can easily be explained by the less pronounced inflammatory infiltrate compared with that of the antral mucosa. In addition to the hypothetical factors relating to the reduced inflammatory response to H pylo?i in the oxyntic mucosa, it must be remembered that the stomach mucosa is highly variable in terms of the location of the border between antral and body mucosa."7 The size of the parts of the stomach lined by a certain type of mucosa is probably genetically determined. Patients with pyloric ulcers and duodenal ulcers are known to have a broader zone of acid-secreting mucosa than patients without ulcers or with gastric ulcers.15 This finding might explain the relatively low degree and activity of gastritis in the oxyntic mucosa of patients with duodenal ulcers and pyloric ulcers'8 and thereby the lower prevalence of lymphoid follicles and lymphoid aggregates in the oxyntic mucosa in the patients studied in this paper.
The suggested pylorocardial expansion of gastritis was said to be accompanied by a progressive replacement of oxyntic body mucosa by antral mucosa'9 with an oral shift of the border between the two types of mucosa."3 To our knowledge, however, in no paper published to date has a follow up study with topographically standardised biopsy sites been performed. As stated above, our findings do not support the theory of pylorocardial expansion of gastritis. An alternative hypothesis, which would also have to be proved by follow up studies, could be that the relative sizes of antral and oxyntic mucosa remain constant within a given patient and influence the degree of H pylon colonisation and the inflammatory a priori response. This would explain the results of serum pepsinogen I studies, which showed significantly increased concentrations in patients with pyloric and duodenal ulcers.20 21 Because pepsinogen I is produced by the fundic/oxyntic glands and the gastric ulcers are usually located at a short distance distal to the border between body and antral mucosa, 3 22 this model might in part explain why and where certain patients develop ulcers. Further support for this hypothesis is gained by the finding that a concomitant H pyloni infection had no influence on the different distributions of serum pepsinogen 1.20
Prevalence of lymphoidfollicles and aggregates in Hpylori gastnitis An analysis of the group of patients with chronic antral erosions showed the lowest prevalence of lymphoid follicles and lymphoid aggregates in the antral mucosa (table 3) . We believe that this is due to a relatively recent infection of the gastric mucosa by H pyloni. This hypothesis is supported by our unpublished findings of a small percentage of intestinal metaplasia in patients with chronic erosions and a relatively high activity for gastritis in comparison with patients with H pylon gastritis without erosions.2324 Patients with gastric ulcers had the highest prevalence of lymphoid follicles and lymphoid aggregates in oxyntic mucosa (table 4) . Accordingly, the inflammatory score in patients with gastric ulcers was highest in the body mucosa (table   5 ).
Another interesting point to be considered is the hypothesis of Wotherspoon and coworkers (1991) that infection with H pylori triggers the development of mucosa-associated lymphoid tissue (MALT) in the gastric mucosa, thus providing the necessary substrate on which primary gastric lymphomas, the so-called MALT lymphoma might develop.7 As MALT lymphomas occur in all sites in the stomach, with a preference for the antral region,25 the similar topographic distribution of lymphoid follicles and lymphoid aggregates found in our study supports that notion. On the other hand, lymphoid follicles and lymphoid aggregates have been found in the surroundings of MALT lymphomas, especially in cases in which infiltration is limited to the mucosa and submucosa.26
In conclusion, it might be said that the sig- 
